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(57) A connector and a fixing method of this con-

nector, which in particular are used for a submarine
apparatus, in which in case that the connector is fixed to
the submarine instrument tail cable, a polyethylene
sheath covering the submarine instrument tail cable is
prevented from melting at brazing process, are pro-
vided. A connector main body, a setscrew having slit
whose direction is its stretching direction, a coupling
end component, and a pipe into which the tail cable is
inserted are provided. And the pipe is connected to the
submarine instrument tail cable. First, the connector
main body and the pipe are brazed together by heat
without setting the setscrew having slit. And after the
brazing process, the setscrew having slit is set to the
pipe through the slit, and then the setscrew having slit is
fitted to the connector main body. As a result, the heat-
ing process can be performed efficiently and the heating
time can be reduced and the polyethylene sheath is pre-
vented from melting.
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Description

[0001] The present invention relates to a connector
and a fixing method of this connector, which in particular
are used for a submarine apparatus.

[0002] Fig. 1 is a side view showing a basic struc-
ture of a submarine apparatus, to which the present
invention is applied. As shown in Fig. 1, submarine
instrument tail cables 4 are taken out from a submarine
instrument 1 and connectors 5 are fixed to the subma-
rine instrument tail cables 4. Optical fibers 6 are taken
out from the connectors 5. And as shown in Fig. 2, a
coupling end component 15 is fixed to the connector 5.
The coupling end component 15 is fitted in a coupling
part containing box 41 being watertight construction, as
shown in Fig. 3. The optical fiber 6 connects to a sub-
marine optical tail cable 2 in the coupling part containing
box 41. The coupling part containing box 41 is covered
with polyethylene sheath 81 as shown in Fig. 4. And a
completed basic structure of the submarine apparatus
is shown in Fig. 5 and consists of the submarine instru-
ment 1, couplings 3 and the submarine optical tail
cables 2. As shown in Fig. 5, the couplings 3 are con-
nected to the both sides of the submarine instrument 1
and the submarine optical tail cables 2 are taken out
from the couplings 3. In this coupling 3, the connector 5
and other related components are provided.

[0003] Fig. 6 is a side view showing a structure of a
conventional connector. The conventional connector is
a type of connector fixed by a setscrew. Fig. 7 is a per-
spective view showing the setscrew using for the con-
ventional connector. Referring to Figs. 6 and 7, the
conventional fixing method is explained. As shown in
Fig. 6, this conventional connector has a structure in
which a ring shaped setscrew 27 is inserted into a con-
nector main body 101. At the case that the connector is
fixed to a submarine instrument tail cable 4, a metal
pipe 9, into which a core fiber part of the submarine
instrument tail cable 4 is to be inserted, is inserted into
the connector main body 101 provided the ring shaped
setscrew 27, and the metal pipe 9 is jointed at a brazing
part 14 to the tip of the connector main body 101.
[0004] Generally, a brazing material is heated up to
about 800 to 1000 °C by using a burner and the brazing
is performed. However, at the case of the submarine
instrument tail cable covered with polyethylene sheath,
which is melted at about 200 °C, the burner is not used
and an electric resistance brazing method or a high fre-
quency brazing method, in which the heating tempera-
ture or heating time can be accurately controlled, is
applied to heat the brazing material.

[0005] Fig. 8 is a diagram showing a conventional
brazing structure by using the electric resistance braz-
ing method. As shown in Fig. 8, small electrodes 30 and
31 are made to contact a narrow region being near to
the tip part 28, exposed from the ring shaped setscrew
27, of the connector main body 101, and a current is
made to flow into the electrodes 30 and 31 and the braz-
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ing part is heated. After reaching a designated temper-
ature, a brazing material 29 is given to the border part
between the metal pipe 9 and the tip part 28 of the con-
nector main body 101 and the brazing is performed. Fig.
9 is a diagram showing a conventional brazing structure
by using the high frequency brazing method. As shown
in Fig. 9, a coil 34 is set at the near part for brazing, a
high frequency current is flown into the coil 34 and an
induced current is generated at the near part of the tip
part 28 of the connector main body 101 and the metal
pipe 9, and the brazing part is heated. The method giv-
ing the brazing material 29 is the same as that of the
electric resistance brazing method.

[0006] However, even at the case that the electric
resistance brazing method or the high frequency braz-
ing method is applied, when the heating time is long,
there is a problem that the polyethylene sheath 81 is
melted by the heat transmitted through the metal pipe 9.
At the conventional brazing by using the electric resist-
ance brazing method, the small electrodes 30 and 31
are made to contact the narrow region being near to the
tip part 28 of the connector main body 101, and a cur-
rent is made to flow into the electrodes 30 and 31 and
the brazing part is heated. As a result, it takes long time
to heat the brazing part up to the designated tempera-
ture, and the polyethylene sheath 81 is made to melt. At
the conventional brazing by using the high frequency
brazing method, the coil 34 must be set at the outside of
the ring shaped setscrew 27, therefore the efficiency to
generate the induced current is not high, and the long
time heating is required. Consequently, the polyethyl-
ene sheath 81 may be made to melt.

[0007] It is therefore an object of the present inven-
tion to provide a connector and a fixing method thereof,
in which a heating time for brazing can be reduced in
order to prevent a polyethylene sheath from melting.
[0008] According to the present invention, for
achieving the objects mentioned above, there is pro-
vided a connector, which is used for connecting a tail
cable to an instrument, provides a connector main body;,
which is a cylindrical shape, and in which a penetrating
hole is formed in its stretching direction, and a ring
shaped setscrew, which is fitted to the outside circum-
ference surface of said connector main body, and said
ring shaped setscrew provides a slit, through which a
pipe into which said tail cable is inserted can be set, in
its stretching direction. And said connector main body
provides a collar and at least one groove at its outside
circumference surface of said connector main body, and
said connector main body can also provides a groove at
its end surface.

[0009] According to the present invention, there is
provided a fixing method of a connector, by which said
connector is connected with a tail cable, provides the
steps of brazing a pipe in which said tail cable is
inserted and the tip part of a connector main body, set-
ting a ring shaped setscrew having slit to said pipe
through a slit of said ring shaped setscrew having slit,
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and fixing said connector main body to a coupling end
component by inserting said ring shaped setscrew hav-
ing slit to an internal thread part of said coupling end
component.

[0010] According to the present invention, said con-
nector provides said ring shaped setscrew having slit
and this slit is in its stretching direction, and said ring
shaped setscrew having slit can be set to said pipe
through this slit. Therefore, at said brazing process, said
tip part of said connector main body and said pipe can
be heated without setting said ring shaped setscrew
having slit. As a result, electrodes can be made to be
large at the electric resistance brazing method, and the
diameter of a coil at the high frequency brazing method
can be made to be small. Consequently, the heating
time can be largely reduced. Therefore, the polyethyl-
ene sheath can be prevented from melting, compared
with the conventional method.

[0011] According to the present invention, without
using said ring shaped setscrew having slit, a block hav-
ing slit or two blocks can be also used. With using said
block having slit or said two blocks, the same effect as
said ring shaped setscrew having slit has can be
achieved.

[0012] The objects and features of the present
invention will become more apparent from the consider-
ation of the following detailed description taken in con-
junction with the accompanying drawings in which:

Fig. 1 is a side view showing a basic structure of a
submarine apparatus, to which the present inven-
tion is applied;

Fig. 2 is a diagram showing a basic structure con-
necting a connector and a coupling end compo-
nent;

Fig. 3 is a diagram showing a basic structure con-
necting the coupling end component and a coupling
part containing box;

Fig. 4 is a diagram showing a basic structure cover-
ing the coupling part containing box with a polyeth-
ylene sheath;

Fig. 5 is a diagram showing a completed basic
structure of the submarine apparatus;

Fig. 6 is a side view showing a structure of a con-
ventional connector;

Fig. 7 is a perspective view showing a setscrew
using for the conventional connector;

Fig. 8 is a diagram showing a conventional brazing
structure by using an electric resistance brazing
method;

Fig. 9 is a diagram showing a conventional brazing
structure by using a high frequency brazing
method;

Fig. 10 is a side view showing a state that a connec-
tor of the present invention is fixed to the tip of a
submarine instrument tail cable;

Fig. 11 is a sectional view of Fig. 10;

Fig. 12 is a perspective view showing a ring shaped
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setscrew having slit of the present invention;

Fig. 13 is a side view showing a structure connect-
ing a connector main body to a metal pipe at the
present invention;

Fig. 14 is a diagram showing a brazing structure by
using the electric resistance brazing method at the
present invention;

Fig. 15 is a diagram showing a brazing structure by
using the high frequency brazing method at the
present invention;

Fig. 16 is a diagram showing a brazing part of the
metal pipe and the tip part of the connector main
body;

Fig. 17 is a diagram showing a structure setting the
ring shaped setscrew having slit to the metal pipe;
Fig. 18 is a diagram showing a structure fitting the
ring shaped setscrew having slit to the connector
main body;

Fig. 19 is a sectional view showing a structure
jointed the connector of the present invention and a
coupling end component;

Fig. 20 is a sectional view showing a structure
jointed another connector without providing a set-
screw having slit and another coupling end compo-
nent at the present invention;

Fig. 21 is a diagram showing a structure covering a
polyethylene molding at the border part of the con-
nector and the submarine instrument tail cable at
the present invention;

Fig. 22 is a side view showing a structure of a con-
nector main body having two O ring grooves of the
present invention; and

Fig. 23 is a sectional view showing a structure
adopted a metal seal to a connector main body of
the present invention.

[0013] Referring now to the drawings, embodiments
of the present invention are explained in detail. In this,
the same reference numbers are used at the embodi-
ments of the present invention, at the same functions as
the conventional example and the basic structure have.
Fig. 10 is a side view showing a state that a connector
of the present invention is fixed to the tip of a submarine
instrument tail cable. As shown in Fig. 10, a submarine
instrument tail cable 4 provides a polyethylene sheath 8
and a metal pipe 9 in which a core fiber is to be inserted.
A connector main body 10 having a penetrating hole is
brazed with the metal pipe 9 at a brazing part 11. After
brazed the connector main body 10 and the metal pipe
9, an optical fiber is inserted into the metal pipe 9 and
the penetrating hole of the connector main body 10. And
a ring shaped setscrew having slit 12 is provided at the
outside circumference surface of the connector main
body 10. The connector main body 10 has a collar 40
and a ring groove 13.

[0014] Fig. 11 is a sectional view of Fig. 10. As
shown in Fig. 11, the metal pipe 9 is stuck out from the
submarine instrument tail cable 4 and is inserted into
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the penetrating hole existing at the stretching direction
of the connector main body 10. The metal pipe 9 is
brazed to the tip part of the connector main body 10 at
the brazing part 11.

[0015] Fig. 12 is a perspective view showing the
ring shaped setscrew having slit 12. The ring shaped
setscrew having slit 12 has a slit 14 in its stretching
direction. The slit 14 has the width into which the metal
pipe can be inserted. The inside diameter of the ring
shaped setscrew having slit 12 is a diameter fitting to
the outside diameter of the connector main body 10.
[0016] Next, referring to Figs. 13 to 18, a fixing
method of the connector is explained. First, as shown in
Fig. 13, the metal pipe 9 stuck out from the submarine
instrument tail cable 4 is inserted into the penetrating
hole of the connector main body 10. At this time, an opti-
cal fiber has not been inserted yet into the metal pipe 9.
And an O ring, which is set at the ring groove 13, has
not been fixed yet. The O ring will be explained later.
[0017] At the case applying the electric resistance
brazing method, as shown in Fig. 14, electrodes 32 and
33 are made to contact to the near part of the brazing
part of the connector main body 10, and a current is
made to flow and the brazing part is heated. After this, a
brazing material 29 is given to the brazing part, and the
tip part 28 of the connector main body 10 and the metal
pipe 9 is brazed. At this state, the ring shaped setscrew
having slit 12 has not been fitted to the connector main
body 10, therefore the large size electrodes 32 and 33
can be used.

[0018] On the other hand, at the high frequency
brazing method, as shown in Fig. 15, a coil 35 is made
to provide at a very near position of the part to be
brazed and a high frequency current is made to flow,
and the near part of the tip part 28 of the connector
main body 10 and the metal pipe 9 are heated by the
generation of an induced current, and the brazing is per-
formed. In this case, the ring shaped setscrew having
slit 12 has not been fitted to the connector main body
10, therefore the coil 35 can be provided at the very
near position to the connector main body 10, as a result,
heating with the high efficiency can be performed.
[0019] By applying one of these methods, as shown
in Fig. 16, the tip part 28 of the connector main body 10
and the metal pipe 9 are brazed at the brazing part 11.
After this, as shown in Fig. 17, the ring shaped setscrew
having slit 12 is set to the metal pipe 9 through the slit
14, and the ring shaped setscrew having slit 12 is fitted
to the connector main body 10 as shown in Fig. 18.
[0020] As mentioned above, at the assembling
method of the connector, the brazing can be performed
without fitting the setscrew to the connector main body.
That is, the large size electrodes can be contacted to
the near part of the brazing part of the connector main
body, or the coil, in which the high frequency current
flows, can be provided at the near position of the braz-
ing part of the connector main body. As a result, it takes
about 20 seconds to braze at the conventional method,
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but the brazing time can be reduced to about 10 sec-
onds at the present invention. With this, since the braz-
ing part can be heated efficiently in a short time, the
resin covering the tail cable can be almost prevented
from melting.

[0021] Fig. 19 is a sectional view showing a struc-
ture jointed the connector of the present invention and
the coupling end component 15. The coupling end com-
ponent 15 provides a hole part fitting to the outside
shape of the connector main body 10, and an internal
thread fitting to the ring shaped setscrew having slit 12
is provided in the hole part. At the case that these parts
are jointed together, first, the connector main body 10 is
inserted into the coupling end component 15 and, after
this, the both parts are fixed by the ring shaped set-
screw having slit 12. In order to make the jointed part
watertight construction, the O ring 16 is provided at the
ring groove 13 of the connector main body 10.

[0022] Another embodiment of the present inven-
tion is explained. Fig. 20 is a sectional view showing a
structure jointed the connector main body and a cou-
pling end component without providing a setscrew hav-
ing slit. In this embodiment, a large concave part to
which blocks 25 are inserted and screw holes are pro-
vided in a coupling end component 24. When the cou-
pling end component 24 and the connector main body
10 are jointed, first, the connector main body 10 is
inserted into the coupling end component 24 until the
connector main body 10 stops. After this, the blocks 25
are inserted to the concave part of the coupling end
component 24, and screws 26 penetrated the blocks 25
makes the connector main body 10 and the coupling
end component 24 connect. The blocks 25 can be made
of two pieces of a semicircular material. And the block
25 can be also made of one piece of material having slit,
through which the metal pipe 9 can be inserted into, as
the same as the ring shaped setscrew having slit 12.
[0023] A power supply route for a submarine instru-
ment consists of the metal pipe 9, the connector main
body 10, the coupling end component 15, the coupling
part containing box 41 and the submarine optical tail
cable 2. When this power supply route contacts with
seawater, a short circuit occurs. Therefore, the metal
part must be covered with a polyethylene sheath. As
shown in Fig. 4, the coupling end component 15 and the
coupling part containing box 41 must be covered with
the polyethylene sheath. As shown in Fig. 21, the border
part of the connector and the submarine instrument tail
cable 4 is covered with a polyethylene molding 17. And
the submarine apparatus is laid in the structure shown
in Fig. 5.

[0024] As shown in Fig. 22, the connector main
body 10 can provide two O rings 19 and 20. At the case
that the two O rings 19 and 20 are provided, when the
connector is inserted into the hole part of the coupling
end component 15, its balance becomes stable.

[0025] In a long period of time, an O ring made of
rubber penetrates a few vapors. At the specifications in
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which even a few vapors can not be allowed to pene-
trate, a metal seal must be adopted. Fig. 23 is a sec-
tional view showing a structure adopted a metal seal. As
shown in Fig. 23, a ring groove 22, into which a metal O
ring or a metal gasket is inserted, is provided at the end
surface of a connector main body 21.

[0026] At the embodiments mentioned above, the
length of the connector main body is about 45 mm and
its maximum diameter is about 13 mm. And the length
of the setscrew is about 10 mm and its inside diameter
is about 5.5 mm. These connector main body and set-
screw are made of the same material, such as beryllium
copper alloy, phosphor bronze, and stainless steel. The
outside diameter of the metal pipe is about 3 to 4 mm
and its inside diameter is about 1.8 to 2.2 mm, and the
metal pipe is made of a material, such as phosphor
deoxidized copper, nickel copper and stainless steel.
Both of the connector main body and the metal pipe are
made of the same kind of alloy combination, such as,
copper alloy combination or ferro-alloy combination.
And the length of the submarine apparatus is about
1000 mm and its diameter is about 250 mm, and the
outside diameter of the submarine instrument tail cable
is about 10 to 12 mm.

[0027] According to the present invention, when the
connector is brazed at the tip of the submarine instru-
ment tail cable, the heating time can be reduced. There-
fore, the insulation film covering the submarine
instrument tail cable can be prevented from melting.
And the brazing process time can be shortened, as a
result, the total process time can be also reduced.
[0028] While the present invention has been
described with reference to the particular illustrative
embodiments, it is not to be restricted by those embod-
iments but only by the appended claims. It is to be
appreciated that those skilled in the art can change or
modify the embodiments without departing from the
scope and spirit of the present invention.

Claims

1. A connector, which is used for connecting a tail
cable to an instrument, comprising:

a connector main body, which is a cylindrical
shape, and in which a penetrating hole is
formed in its stretching direction; and

a ring shaped setscrew, which is fitted to the
outside circumference surface of said connec-
tor main body,

and said ring shaped setscrew provides a slit,
through which a pipe into which said tail cable
is inserted can be set, in its stretching direction.

2. A connector in accordance with claim 1, wherein:

a collar and a groove are provided at the out-
side circumference surface of said connector
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main body.

3. A connector in accordance with claim 1, wherein:

a collar and a plurality of grooves are provided
at the outside circumference surface of said
connector main body.

4. A connector in accordance with claim 1, wherein:

a groove is formed at the end surface of said
connector main body.

5. A connector, which is used for connecting a tail
cable to an instrument, comprising:

a connector main body, which is a cylindrical
shape, and in which a penetrating hole is
formed in its stretching direction;

a coupling end component, to which said con-
nector main body is inserted, and in which a
concave part and holes for screws are pro-
vided;

a block, which provides holes for screws, and
fixes said connector main body to said coupling
end component; and

screws for fixing said block to said coupling end
component,

and said block provides a slit, through which a
pipe in which said tail cable is inserted can be
set, in its stretching direction, and

said block is inserted to said coupling end com-
ponent, and said screws are inserted to said
holes for screws of said coupling end compo-
nent through said screw holes of said block.

6. A connector in accordance with claim 5, wherein:

said block consists of two pieces of compo-
nents without having slit.

7. A fixing method of a connector, by which said con-
nector is connected with a tail cable, comprising the
steps of:

brazing a pipe in which said tail cable is
inserted and the tip part of a connector main
body;

setting a ring shaped setscrew having slit to
said pipe through a slit of said ring shaped set-
screw having slit, and

fixing said connector main body to a coupling
end component by inserting said ring shaped
setscrew having slit to an internal thread part of
said coupling end component.

8. A fixing method of a connector in accordance with
claim 7, wherein:
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said brazing process is a heating process
applying a high frequency at a near part of the
tip part of said connector main body and said

pipe.

A fixing method of a connector in accordance with
claim 7, wherein:

said brazing process is a heating process
applying a current at a near part of the tip part
of said connector main body and said pipe.

A fixing method of a connector, by which said con-
nector is connected with a tail cable, comprising the
steps of:

brazing a pipe in which said tail cable is
inserted and the tip part of a connector main
body;

setting a block having slit to said pipe through a
slit of said block having slit, and

fixing said connector main body to a coupling
end component by inserting said block having
slit to a concave part of said coupling end com-
ponent, and inserting screws to screw holes of
said coupling end component through screw
holes of said block having slit.

A fixing method of a connector in accordance with
claim 10, wherein:

said brazing process is a heating process
applying a high frequency at a near part of the
tip part of said connector main body and said

pipe.

A fixing method of a connector in accordance with
claim 10, wherein:

said brazing process is a heating process
applying a current at a near part of the tip part
of said connector main body and said pipe.

10

15

20

25

30

35

40

45

50

55

10



EP 1 033 598 A1

-1 G




EP 1 033 598 A1

F1G 4

81
12 4
Y _/s‘“k
FI1G. 5

F 1 G. 6 PRIOR ART

4 27" 101

et

81 14




EP 1 033 598 A1

F 1 G. 7 PRIOR ART

0.

F1G. 8 PRIOR ART

g1~ 14
9 29
28 f
30[] 33
27 101

FI1G. 9 PRIORART

BPWT~TK’4
9~ 29
/l‘”
28

34

27 101



EP 1 033 598 A1

F1G.10

12
S 2
— =
ol )
8 40
F1G11
4
\1 9 12 10




EP 1 033 598 A1

F1G. 14




EP 1 033 598 A1

F1G. 17

@»12
14

| 10

40 16
1 2 NN NN
( ERRRAILIRNS

R XD

¢ 20.0.0.6
BB
ZZTTF PP

(XA AXXXN

K2

P I GIRKN
S s

LIRS
; ‘\’A?o?ofo?o?l

15

12



EP 1 033 598 A1

F1G. 20

40 16
26
4; 25\
B —
25 B3
% 9

ST CRIAIRS

TRt

s

(AN

o,
10

13



EP 1 033 598 A1

FI1G. 22
Lﬁt 9 dﬁ 19‘20
( — 5 f
) 1 H_]___]
"
F1G. 23
+ 1221

14



EPO FORM 1503 03.82 (P04CO1)

9

EP 1 033 598 A1

European Patent
Office

EUROPEAN SEARCH REPORT

Application Number

EP 00 10 3450

DOCUMENTS CONSIDERED TO BE RELEVANT
Cateqo! Citation of document with indication, where appropriate, Relevgnt CLASSIFICATION OF THE
900/ of relevant passages to claim APPLICATION (Int.CL7)
X EP 0 640 786 A (PFLITSCH GMBH & CO KG) 1 G02B6/44
1 March 1995 (1995-03-01) H02G15/14
* claims; figures *
Y FR 2 728 047 A (AEG SCHNEIDER AUTOMATION) (1-5
14 June 1996 (1996-06-14)
A * claims; figures * 7,10
Y FR 2 758 400 A (TELECOMMUNICATIONS SA) 1-5
17 July 1998 (1998-07-17)
* claims; figures *
Y US 5 573 423 A (LIN KUANG-TS AN ET AL) 1
12 November 1996 (1996-11-12)
* claims; figures *
Y US 5 278 358 A (BLONDIN JEAN-FRANCOIS) 1
11 January 1994 (1994-01-11)
* claims; figures =
TECHNICAL RELDS
SEARCHED (Int.C1.7)
G028
H02G
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
THE HAGUE 14 June 2000 Pfahler, R
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
Atechnological BAackground e e b mme e s eae e e ee et ae s e ser e nen e
Q : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

15




EP 1 033 598 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 00 10 3450

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

EPO FORM P0459

14-06-2000
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 0640786 A 01-03-1995 DE 9312830 U 14-10-1993
AT 153115 T 15-05-1997
DE 59402726 D 19-06-1997

FR 2728047 A 14-06-1996 NONE

FR 2758400 A 17-07-1998 NONE

US 5573423 A 12-11-1996 NONE

US 5278358 A 11-01-1994 FR 2676316 A 13-11-1992
AU 1525992 A 12-11-1992
DE 69203282 D 10-08-1995
DE 69203282 T 02-11-1995
DK 512486 T 27-11-1995
EP 0512486 A 11-11-1992
ES 2074302 T 01-09-1995%
GR 3017080 T 30-11-1995

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

16



	bibliography
	description
	claims
	drawings
	search report

